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The present invention is made to prevent a short-circuit between a black matrix and a 
signal line and improve manufacturing yield. 
[Structure] 

The present invention includes a substrate and the steps of: forming a thin film 
transistor on the substrate; forming an interlayer insulating layer on the thin film transistor; 
forming a conductive layer on the interlayer insulating layer in the same manner as a black 
matrix; changing the conductive layer into an insulating layer; and forming the black matrix 
that will be a light shielding layer on the insulating layer. 

[Scope of Claims] 
[Claim 1] 

A method for manufacturing a thin film transistor array substrate, characterized by 
comprising a substrate and the steps of: 

forming a thin film transistor on the substrate; 

forming an interlayer insulating layer on the thin film transistor; and 

forming a black matrix, that becomes a light shielding layer, on the interlayer 
insulating layer; 

wherein after the step of forming the interlayer insulating layer and before the step of 
forming the black matrix, the method further comprises a step of forming a conductive layer 
on the interlayer insulating layer in the same manner as the black matrix and then changing 
the conductive layer into an insulating layer. 
[Claim 2] 

A method for manufacturing a thin film transistor array substrate, characterized by 
comprising a substrate and the steps of: 

forming a thin film transistor on the substrate; 
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forming an interlayer insulating layer on the thin film transistor; and 
forming a black matrix that becomes a light shielding layer on the interlayer 
insulating layer, 

wherein after the step of forming the interlayer insulating layer and before the step of 
5 forming the black matrix, the method further comprises a step of forming an insulating layer 
and a conductive layer on the interlayer insulating layer in the same manner as the black 
matrix, and then changing the conductive layer into an insulating layer. 

[Detailed Description of the Invention] 
10 [0001] 

[Field of Industrial Application] 

The present invention relates to a method for manufacturing a thin film transistor 

array substrate, in particular, relates to a method for manufacturing a thin film transistor array 

substrate having a black matrix that is used in an active matrix type liquid crystal display 
1 5 device. 

[0002] 

[Related Art] 

In recent years, since liquid crystal display devices have great advantages of a thin 
type, lightweight, and low power consumption, the liquid crystal display devices are used for 

20 display devices of office automation equipment such as a Japanese word processor and a 
desk-top personal computer. In addition, the improvement of a manufacturing technique and 
productivity of the liquid crystal display devices has been desired strongly. In particular, an 
active matrix type liquid crystal display device including a TFT array substrate in which 
three-terminal devices are connected to each display pixel as switches and a counter substrate 

25 with a counter electrode and a black matrix that is a light shielding layer has been attracting 
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attention since a large-size screen is easily obtained and the conventional semiconductor 
manufacturing technique can be applied to production of the active matrix type liquid crystal 
display device. 
[0003] 

5 With respect to the active matrix type liquid crystal display device, a demand for 

high-definition images has increased, and therefore, a structure in which a black matrix that is 
a light shielding layer is formed over a TFT array substrate rather than a counter substrate has 
been proposed recently. This structure allows to provide a high-definition liquid crystal 
display device by forming a black matrix between a signal line and a pixel electrode over the 

1 0 array substrate to electrically disconnect the signal line from the pixel electrode, and hence, 
the liquid crystal display device has the following advantages: (1) since coupling capacitance 
between the signal line and the pixel electrode can be cut, cross talk due to the signal line can 
be prevented; (2) since a horizontal electric field due to the signal line over the pixel electrode 
can be eliminated, generation of a tilt reverse region can be inhibited; (3) since the black 

15 matrix is directly formed on the array substrate, the accuracy of attaching the black matrix to 
the array substrate can be improved drastically; and (4) since the black matrix is connected to 
the counter electrode at a constant potential to be used as substitute for an auxiliary 
capacitance line (Cs line), the Cs line is unnecessary, thereby improving an aperture ratio 
significantly. 

20 [0004] 

A structure of a TFT array substrate having the above-mentioned structure, which is 
used in the conventional liquid crystal display device, and a manufacturing method thereof 
will be described with reference to FIG. 3. Further, in a cross sectional view of the 
conventional TFT array substrate as shown in FIG. 3, the TFT is an N-type poly silicon TFT 
25 with a coplanar structure. A polysilicon layer 2, which will be an active layer, is formed on 
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a quartz substrate 1 by the chemical vapor deposition method (CVD method) and etched into 
an island-like shape. This polysilicon layer 2 is oxidized at a high temperature under an 
oxygen atmosphere to form a thermal oxide film that will be a gate insulating layer 3. 
Thereafter, a gate electrode 4 is formed by the CVD method and then etched. Under this 
5 condition, arsenic (As) is injected in the polysilicon layer 2 by the ion injection method by 
utilizing the gate electrode 4 as a self-aligning mask. Then arsenic (As) is activated by high 
temperature annealing to form high concentration impurity regions 5 and 6 in the polysilicon 
layer 2. Next, after forming a first interlay er insulating layer 7 by the CVD method, the first 
interlayer insulating layer 7 and the gate insulating layer 3 are etched so as to form a 

10 drain-side contact hole 8 and a first source-side contact hole 9, simultaneously. 
Subsequently, two-layered metal including aluminum (Al) alloy as a lower layer and tungsten 
silicide (WSi) as an upper layer, or the like is formed by the sputtering method. In this case, 
Al alloy that is the lower layer of the two-layered metal is formed to be in contact with the 
high concentration impurity regions 5 and 6 at the same time. By etching the two-layered 

15 metal, a signal line 10 and a contact wiring 11 including the two-layered metal wiring are 
formed. Further, a hydrogen passivation treatment is performed by a plasma CVD apparatus 
and the like so that an N-type polysilicon TFT is completed. 
[0005] 

Subsequently, a second interlayer insulating layer 12 is formed by the CVD method 
20 and the like. A material for a thin film with a light shielding property is next formed on the 
second interlayer insulating layer 12 by the sputtering method and etched to form a black 
matrix 13 that will be a light shielding layer. Subsequently, a third interlayer insulating 
layer 14 is formed by the CVD method and the like. The third interlayer insulating layer 14 
and the second interlayer insulating layer 12 are next etched to form a second source-side 
25 contact hole 15. In this case, ITO that will be a pixel electrode is formed by the sputtering 
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method. At this moment, ITO is formed to be in contact with the WSi, which is the upper 
layer of the contact wiring 1 1, and then is etched to form a pixel electrode 16. The arraying 
step is thus completed. 
[0006] 

I 

5 With respect to the above-described TFT array substrate, the black matrix 1 3 is made 

from high melting point metal such as chromium (Cr), tantalum (Ta), titanium (Ti) and 
tungsten (W), silicide of these substances, and the like, since these materials have a superior 
light shielding property and can maintain conductivity etc. 
[0007] 

10 The signal line 10 is generally made of a single layer of Al, a single layer of 

aluminum alloy such as Al-Si and Al-Si-Cu, a multilayer wiring including Al or Al alloy and 
other conductive material or an insulating material, e.g., Al/Cr, Mo/Al/Mo, Ti/Al, 
Ti/Ni-Si-Cu/W, or the like, in addition to the above-mentioned two-layered metal including 
aluminum (Al) alloy as the lower layer and tungsten silicide (WSi) as the upper layer. In 

1 5 order to reduce the sheet resistance, the wiring material containing at least Al is used as the 
signal line. The reason for employing the multilayer wiring is that hillock generation of the 
after-mentioned Al is prevented. 
[0008] 

The second interlayer insulating layer 12 is generally made by forming Si0 2 by using 
20 an atmospheric thermal CVD apparatus (AP-CVD apparatus) or by forming SiN x by using a 
plasma CVD apparatus (PE-CVD apparatus) at a temperature of 300 to 450°C that is lower 
than the melting point of Al. Since the signal line is made from a material containing Al or 
; Al alloy, an oxide film (e.g., an HTO (high temperature oxide) formed by using a reduced 

pressure CVD apparatus, or the like) cannot be formed at a higher temperature than the 
25 melting point of Al. 
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[0009] 

[Problems to be Solved by the Invention] 

However, when an insulating layer is formed on the signal line made from a wiring 
material containing Al at a temperature of 300 to 450°C, hillock is generated in Al. The 
5 coverage in forming the second interlayer insulating layer is deteriorated due to the generation 
of hillock, thereby causing defect coverage in a position where the hillock is generated, 
wherein the insulating layer is not adhered to the signal line. The generation of hillock can 
be partly prevented by forming the above mentioned multilayer wiring as the signal line. 
However, the multilayer wiring cannot prevent the generation of hillock sufficiently. In 

10 addition, the insulating layer formed at a low temperature has many pinholes therein. 
Therefore, a short-circuit is easily caused between the black matrix 13 and the signal line 10 
formed on the second interlayer insulating layer. Since this black matrix is connected to the 
counter electrode at a constant potential, when the short-circuit is caused between the black 
matrix and the signal line, the potential of the signal line is changed to the potential of the 

1 5 counter electrode, thereby causing a line defect. Consequently, a problem of decreasing the 
manufacturing yield in a step of manufacturing the active matrix type liquid crystal display 
device having the TFT array substrate is posed. 
[0010] 

As a counter-measure for preventing the short-circuit between the black matrix and 
20 the signal line, there is a technique in which the second interlayer insulating layer is formed to 
have a multilayer structure such as two layers of SiCVSiNx and three layers of Si02/SiN x /SiC>2. 
However, when the defect coverage is caused in forming a lower layer of the insulating layer, 
the defect coverage cannot be prevented even in the case of the multilayer structure, and 
therefore, it is difficult to prevent the short-circuit between the layers. As another 
25 countermeasure for preventing the short-circuit between the layers, there is a technique in 
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which the signal line is covered with an insulating layer after forming the signal line and 
before forming the second interlayer insulating layer. For example, in the case where the 
signal line is made form a single layer of Ai or Al alloy, the surface of the signal line is 
I oxidized by the thermal oxidization method to form an insulating layer. Also, in the case 

5 where the signal line is made by a multilayer film, the surface of the signal line is subjected to 
thermal oxidization to form an insulating layer. However, it is difficult to prevent the 
hillock generated in forming the second interlayer insulating layer even in the case of 
covering the surface of the signal line with the insulating layer. Accordingly, the defect 
coverage is caused so that it is difficult to prevent the short-circuit between the layers. 
10 [0011] 

The present invention is made in view of the above mentioned problems. It is an 
object of the invention to provide a method for manufacturing a TFT array substrate that can 

i 

prevent a short-circuit between a black matrix and a signal line and can improve the 
manufacturing yield. 
15 [0012] 
I [Means for Solving the Problems] 

i In an aspect of the invention, a method for manufacturing a TFT array substrate is 

characterized by including a substrate and the steps of: forming a TFT on the substrate; 
forming an interlayer insulating layer on the TFT; and forming a black matrix that will be a 
20 light shielding layer on the interlayer insulating layer, wherein after the step of forming the 
interlayer insulating layer and before the step of forming the black matrix, the method further 

i 

includes the steps of forming a conductive layer on the interlayer insulating layer by using a 
same method as the black matrix and then changing the conductive layer into an insulating 
layer. 
25 [0013] 
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In another aspect of the invention, a method for manufacturing a TFT array substrate 
is characterized by including the steps of forming a conductive layer using a conductive 
material on the interlayer insulating layer by the same method as the insulating layer and the 
black matrix, and changing the conductive layer into an insulating layer, instead of the step of 
5 changing the conductive layer, which is formed by the same method as the black matrix, into 
the insulating layer. 
[0014] 

The black matrix and the conductive layer according to the invention are formed by 
using conventional materials, e.g., high melting point metal such as Cr, Ta, Ti and W, 
10 tungsten silicide, silicide of these substances, Al, Al alloy, and the like. Also, as the 
I conductive layer, a single layer of these materials or a composite layer such as a lamination 

body thereof can be used. Further, the black matrix and the conductive layer can be formed 
by known methods such as the sputtering method, the evaporation method and the CVD 
method. Although the method for forming the black matrix and the conductive layer is not 
1 5 particularly limited, a method for forming the conductive layer by using a conductive material 
is especially preferable. 

i 

[0015] 

As a method for changing a conductive layer formed on an interlayer insulating layer 
I into an insulating layer, the known thermal oxidation method, anode oxidation method or the 

20 like can be used. Additionally, an insulating layer is newly formed on the interlayer 
insulating layer by the reactive sputtering method. Moreover, the above-described 
conductive layer can be formed on the insulating layer formed by using the reactive sputtering 
method and then can be changed into an insulating layer. 
[0016] 

25 The TFT substrate according to the invention can be applied to a TFT having various 
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types of structures such as a planar structure TFT. Also, an active layer can be made from 

polysilicon, amorphous silicon, single crystal silicon, and the like. The type of the TFT may 

be either an N-type or a P-type. 

[0017] 

[Influence] 

An influence of preventing the short-circuit between the black matrix and the signal 
line in the TFT substrate manufactured according to the manufacturing method of the present 
invention will be described with reference to FIG. 4 and FIG. 5. FIG. 4 is a schematic view 
in the case where the short-circuit is caused between the layers. FIG. 5 is a schematic view 
in the case where the short-circuit can be prevented between the layers according to the 
manufacturing method of the invention. Further, reference numerals in FIG. 4 and FIG. 5 
are identical to those of the after-described embodiment. 
[0018] 

In FIG. 4, A' indicates a coverage defect portion with a small area in the second 
interlayer insulating layer whereas B 1 indicates a coverage defect portion with a large area in 
the second interlayer insulating layer. When forming an insulating layer (that is W formed 
by the sputtering method in the after-described embodiment) and a black matrix layer (that is 
WSi formed by the sputtering method in the after-described embodiment) according to the 
invention, it is provided that the portion A' is not covered whereas the portion B' is covered. 
The same can be said for an portion A part and a portion B of FIG. 5. 
[0019] 

In FIG. 4, the portion B' is a location where the short between the signal line and the 
black matrix occurs. However, the portion A' is in an open state after the fomration of the 
black matrix since it is not covered by sputtering. 
[0020] 
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On the other hand, in FIG. 5, since the portion B is covered by the sputtering method, 
the portion B is covered when forming the conductive layer formed on the second interlayer 
insulating layer and then all the portion B becomes an insulating layer in the step of changing 
the conductive layer into the insulating layer. Therefore, the signal line and the black matrix 
5 are not short circuited to each other in the portion B of FIG. 5. 
! [0021] 

Also, the portion A of FIG. 5 is not covered by the sputtering method. Therefore, 
the portion A is not covered when forming the conductive layer formed on the second 
interlayer insulating layer, and a hole remains in the portion A. The portion A is not covered 

10 with the black matrix in forming the black matrix. That is, the signal line and black matrix 
are disconnected to each other in the portion A of FIG. 5 as well as the portion A' of FIG. 4 so 
that the short-circuit between the layers is not caused. Accordingly, the short-circuit is not 
caused between the signal line and the black matrix in the both portions A and B in FIG. 5. 
[0022] 

1 5 [Embodiments] 

The present invention will be described in more detail below with reference to the 

i 

drawings. 
Embodiment 1 

FIG. 1 is a cross sectional view of an N-type polysilicon TFT array substrate with a 
20 coplanar structure obtained according to the manufacturing method of the present invention. 
A polysilicon film 2 that will be an active layer is formed on a quartz substrate 1 by the 
chemical vapor deposition method (CVD method) and is etched into an island-like shape. 
This polysilicon layer 2 is oxidized at a high temperature under an oxygen atmosphere to 
form a thermal oxide film that will be a gate insulating layer 3. Thereafter, a gate electrode 
25 4 is formed by the CVD method and then etched. In this state, arsenic (As) is injected into 
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the polysilicon layer 2 by the ion injection method by utilizing the gate electrode 4 as a 
self-aligning mask and then As is activated by high temperature annealing so as to form high 
concentration impurity regions 5 and 6 in the polysilicon layer 2. Next, after forming a first 
interlayer insulating layer 7 by the CVD method, the first interlayer insulating layer 7 and the 
5 gate insulating layer 3 are etched to form a drain-side contact hole 8 and a first source-side 
contact hole 9, simultaneously. Subsequently, two-layered metal including aluminum (Al) 
alloy as a lower layer and tungsten silicide (WSi) as an upper layer is formed by the 
sputtering method. At this moment, Al alloy, which is the lower layer of the two-layered 
metal, is simultaneously contacted to the high concentration impurity regions 5 and 6. By 
10 etching the two-layered metal, a signal line 10 and a contact wiring 11 including the 
two-layered metal are formed. A hydrogen passivation treatment is carried out by a plasma 
CVD apparatus or the like, thereby achieving an N-type polysilicon TFT. 
[0023] 

Subsequently, a second interlayer insulating layer 12 is formed by the CVD method. 

15 Here, W is formed by the sputtering method. In addition, the W is subjected to a heat 
treatment under an oxygen atmosphere so as to oxidize the W, thereby forming a new second 
interlayer insulating layer 1 7. Next, WSi is formed on the new second interlayer insulating 
layer 17 and etched to form a black matrix 13 that will be a light shielding layer. 
Subsequently, a third interlayer insulating layer 1 4 is formed by the CVD method. The third 

20 interlayer insulating layer 14, the new second interlayer insulating layer 17 and the second 
interlayer insulating layer 12 are simultaneously etched to form a second source-side contact 
hole 15. Then, ITO that will be a pixel electrode is formed by the sputtering method. At 
this moment, ITO is formed to be in contact with WSi, which is the upper layer of the contact 
wiring 11, and then is etched to form a pixel electrode 16. An arraying step is thus be 

25 completed. 
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[0024] 

An active matrix type liquid crystal display device is assembled using the 
thus-obtained TFT array by an ordinary method. When the active matrix type liquid crystal 
display device is activated, an image can be displayed without line defects, and hence, it is 
5 confirmed that the short-circuit is not caused between the layers. 
[0025] Embodiment 2 

FIG. 2 is a cross sectional view of an N-type polysilicon TFT array substrate with a 
coplanar structure obtained according to the manufacturing method of the invention. The 
N-type polysilicon TFT and the second interlayer insulating layer by using the CVD method 

i 

10 and the like are manufactured in the same manner as the manufacturing steps of Embodiment 
1. Subsequently, an insulating layer 18 is formed using SiC>2 by the sputtering method. 
Thereafter, W is formed and is subjected to a heat treatment under an oxygen atmosphere to 
oxidize W, thereby forming a new second interlayer insulating layer 17. Next, WSi is 
formed on the new second interlayer insulating layer 1 7 and etched to form a black matrix 1 3 

15 that will be a light shielding layer. Subsequently, a third interlayer insulating layer 14 is 
formed by the CVD method. Next, the third interlayer insulating layer 14, the new second 
interlayer insulating layer 17 and the second interlayer insulating layer 12 are simultaneously 
etched to form a second source-side contact hole 15. In this case, ITO that will be a pixel 
electrode is formed by the sputtering method. At this moment, ITO is formed to be in 

20 contact with WSi, which is the upper layer of the contact wiring 1 1 , and etched so as to form 
a pixel electrode 16. The arraying step is thus be completed. 
! [0026] 

When an active matrix type liquid crystal display device is assembled using the 
thus-obtained TFT array by an ordinary method and the device is activated, an image is 
' 25 displayed without line defects, and hence, it is confirmed that the short-circuit between the 
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layers is not caused. 
[0027] 

[Effect of the Invention] 

Since the method for manufacturing the TFT array substrate of the invention 
comprises a step of forming the conductive layer on the interlayer insulating layer in the same 
manner as the black matrix and changing the conductive layer into the insulating layer, the 
coverage defect of the interlayer insulating layer can be suppressed, thereby preventing the 
short-circuit between the signal line and the black matrix. As a consequence, the TFT array 
substrate with a superior manufacturing yield can be obtained. Moreover, line defects in 
displayed image of the active matrix type liquid crystal display device using this TFT array 
substrate can be improved significantly. 
[Brief Description of the Drawings] 

[FIG. 1] FIG. 1 is a cross sectional view of a TFT array substrate obtained according to a 
method of Embodiment 1; 

[FIG. 2] FIG. 2 is a cross sectional view of a TFT array substrate obtained according to a 
method of Embodiment 1 ; 

[FIG. 3] FIG. 3 is a cross sectional view of a conventional TFT array substrate; 

[FIG. 4] FIG. 4 is a schematic view in the case where short-circuit is caused between layers; 

and 

[FIG. 5] FIG. 5 is a schematic view in the case where a short-circuit between layers can be 
prevented according to the manufacturing method of the invention. 
[Description of Reference Numerals] 

1: quartz substrate, 2: polysilicon layer, 3: gate insulating layer, 4: gate electrode, 5, 6: high 
concentration impurity region, 7: first interlayer insulating layer, 8: drain-side contact hole, 9: 
first source-side contact hole, 10: signal line, 11: contact wiring, 12: second interlayer 
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insulating layer, 13: black matrix, 14: third interlayer insulating layer, 15: second source-side 
contact hole, 16: pixel electrode, 17: new second interlayer insulating layer, 18: insulating 
layer 
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A 1 4 tm2Sr B 1*6iS:® 1 2 i:ftX-y^>y-r?)^i:(; 

£T\ S^m^T-ab-S I TOftX/t-y^U >^ftfcJ:D 
fiKMTSo iOt^l TO(iS«fflBS^ 1 1 <D±mmT' 
*5WS i L&te&iiQx.yT-yy-rzzLtlZ&'omm 



( 3 ) 

3 

[0 0 0 6] ±J6©TFT7U-faS*t*«riT, 

JDA (Cr) . 37>^J1/ 
(Ta) . (Ti) . ^>^X^> (W) ^CDf® 

[0 0 0 7] fl^ilOll iiizfiCDTJUS— -7A (A 
1) SAfcTMR, 37>^X^>->U-^-r H (WSi) 
£±JllBli: LAc 2g^«K)ft6t, A 1 A 1 - S i 

❖ Al - S i -Cu©J;^ft7^5Z>?A^¥SI> 10 

*fc«A i , a i ^#<hte<7)3s«tt«»- mmmmt 

©*JIE*L fct^li, Al/Cr, Mo/Al/M 
o , T i /A 1 , Ti/Ni-Si -Cu/Wft'W 

■r*©a<— tt>A 1 s-^tr 
em** » t ^ n * a s ttBB*»o -> - h tttft s /h a < 

-r^>fc«6T^D> ^lS3^^t-^a4«J^T(C(75^-5A 

[0 0 0 8] H2Sra*6iitei 2tt, ^EEf&CVDgg 
(AP-CVDgf) CiOS iO, ^. g.tzlff'yX 
YCVDgf (PE-CVD8I) l:i»)S iN, *A 20 
1 <D«L6<k Dfil/i 300*C*^ 4S0X:<DMmT~l$.mTZ>CD 
^mt-rX'lZA 1 ££«:A 1 

cDBi * «t 0 ffi V MSMfc it ( fc <t *. ««J£ C V D g B tc «fc 0 
SlcItSHTO (HighTemperature Oxide) ^) 

[0 0 0 9] 

KW*»*«l/«t5itS!llH] L*>L&;&*<=>, A1S 

£*i£ii&*i:lf < © bf >*-;i/^)^4 ] K# IT t,> 

«tt tt»|Rj«S«(fl[ t & o T U * 5 * * u * 

[0 0 10] ^7yJ?vh"J*XtIfl|iO|!|l:*tJ 
£S i O, /SiN, © 2i, SfcttS i O, /S i N 

■ /s i a © 3«©«fc'5fc*Ji*iiii-r*#ffi*<* 
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4 

Acix.H\ M*t«**A 1 *fcttA 1 

MtfL2nx^2>m&\m%m»m&mm<wz£. vm&m 

X$>M 2 «IB(ft|»BUgjEat«rlc584-r* tD 7 7 £ESitT 
LTtt^ *M->3-h*RFlh-r*i:i:ttHilT* 
[0 0 1 1] ^fgBJllS. ^5Iil:»jl!lLTft;Snfe 

t>wT\ ^ v h V >? xiimm&£<Dr$\z*$i-yz>m 

[0 0 12] 

[^S^«ft-r^.fc46CD¥S] *»TFT7KS 

^igi, TFT±K»Miie*»*»j«-r*iai, a 
m&rnrn -h a 1 & -5 :/ 5 v 2 v h u 9 x £ 
* ig t * * t f t 7 u-f mmo m. misfe \z u t> 
t, mr$mmm&Bi$.-?z>T.mc>mx$>-3x-77v?-? 

[0 0 13] fte©*fgBJ(75TFT7U^S«<7?8{ 
§fiS$tlfc«tI4ffi8i(:fftSft5Ig©ftfc0 

[0 0 14] i£Wm\Z%lD%'Jvv V U i7X*3i^ 
»*B«, ffi*©«»T*iCr, Ta, Ti, W^CD 

[0015] mffij&mm±\zMmzntcmnm£mmm 
iz^itzszismt. 'Atanmmitiik, w,mmtmm* 
mm-?z>z.iitfx&z>. arc. s*ttx«y^u >i^te 



( 4 ) 
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[0 0 1 6] «|l:«b?.TFTS«ttyi/-t-i 
jfiTFT&£«*©*jfi©TFTfcjtffl-C#*. 

[0 0 17] 

Cf^ffl] *56W©«i6*J*K«tO«ie$nfcTFTl£« 10 

m~> a - h ^Kit-r^fpffl tc^^Tig 4 is j^ei 5 £jb 

[0 0 18] BUC&HT. A SS2BP»1l6iiSffl'J x 

*&(Wo*/ti/-j;jFJ4a», b * 

nz>tm.m mTizm^zmmm-zte^v 20 

T K $ ^ * HJgfcl T « X / 15/ ^ u > t «t <0 ^Nt * n 
SWSi) <7)fi)caB#(Ci3^T, A ' gR^fctt* AU— 5? 

5*>cQ£-r-s. 

[0 0 19] B4C*»T, B'W«Ht^7«; 
2? "7 h 'J J? XfflCDjffUJv 3 - hj&t5B£-r*»BrT 

«ag£&*. 

[0 0 2 0] 0 5l:*HT, BgB5H;tX/Vy$"J 

[0 0 2 1 ] H5(-*5lt*A«»ttX^y3'>J> 
^SKJ: DMl'-ySftS; Lfc#r>T 40 

na^I^TJ&l.. ^SOH5^*3tt*A^tt, 0 4 

tci5tt^A ' gc»£(5i«. mm%t.-?7y ? x 

[0 0 2 2] 50 
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[*JS0iJ] EAT, *5EW*HBi*#I(ibT»IBtwittWr 

•So 

HJSfll 1 

El 1 93 0 Kifctfft tc «fc 0 f# £ ft 5 =i :/ 5 N 
S#|J y ij □ >T F T7 KSfiO(ffjfiBT»5. 

1 ±KlJgttJi£:ftS3p'J y'J3>i2 *mffi<t;#it 
«te (CVDS) C«l:0fiEJHlLT»ttJCXy5 l >^*f? 

figLfcft, WtfCVDji»C«t0y-h««4&BJtmLX 

777-i , >7^^tLT-f*>aASCi; Oflt* (A 
s) **iJ->ij3>H2tcaAUfc«, SSS»7— — 
iOIl (As) *«ffiffcf<5^£T3H'J->'J3»i2 

vDftfcj; *3S5 i sM&i»jB 7 &f&mLtcm. m 1 urn 

(Al) £&£TB«. ^>^Xx>">'JU-'f F (WS 
i) *±SIKi:L-fe 2S#Jg^S:X/1>y5"J >^}*ICJ; 
0J*«T*. £©££• 2»&JSCDTeBtTa&SA l 

o 2ji*jRE«s**r-r*«^i»i o*«t^»jii!ffliB*i 

l*wmt&. ^?.i:7'7X*-7CVDgtSi:J:0*t 

[0 0 2 3] «V»TS^CVDS*fc:J:»3»2)iMj|e<» 
I12MIT2.. lit, ^yj'iJ^at.tOW 

■ 1 7J:K«8LXyf>n5CtK±»). atftJi£ 
VDte«=fCJ:0«3«|IIIiieil)il 4**ifr*. -3^*1- 

4 . *frm 2 HWJIfeftll l 7 feitfSS 2 flMffeftM 1 2 * 

mmmx'&z i Tom-y^u >^)*fc«to^-r 

•£>„ -<75££ I TOtt«fl*fflga^l 1©±1MT*5W 

5 i £}gtt^i:0x-y^>y-r-5.il£lCj;0ili^miSl 

[0 0 2 4] mt>ftfzTFT7U1 &m^T. StetrJ: 

iihtztz. mxmots. ^mTntrn mfbT -> a - h 

[0 0 2 5] USS^J 2 
0 2tt2|s:5E^©S3t*tef;J:<P#'=>nS3-/5^-«|jSN 
Sf#U->U3>TFTTL^r»«ro»fEEI-C i &-5 0 NI 



( 5 ) 

7 

# U -> 1 J 3 > T F T CD f£ Si *> J; C V D ffi^ t Z «t £ ?g 2 

nmtHMi 1 2 «^Mxs^T'tt*sg0ij 1 tH-©xs 

-vn-otZo -3^T\ xn^^U>yi£taOS ift ^ 

WS^T*<t$-tt-T«f«2)i(IBiieii«l 7 

ofCWS i £9r*2JimMftJll 7±!;MLi-yf 

1 3 5f^t5, H^TS^CVDffi^fc«fci3SB3)ilW 

mmmi 4ttfcm?z>. -D€\zw,2>j-*m^>$vv 10 
15^3 fflt&iMi i4, ffs 2 mmmmm 1 

7i3cfctfa£2|gfB!*fc#II l 2 ^(^^fi:x-y^>^T«>^ 
tlZ<iL0ffln-f2>„ ilT, B$ilT*«iITO&X 

yt?. c i ci o a$ it i 6 sr^t «.„ EUreru 

[0 0 2 6] fSn^TFTTK^W. ^j*fC«fc 
[0 0 2 7] 

[SliiOS**] **«©TFT7WSSO«I*ffi 



[0 1] 
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S. ^COfcSIH. «ie#f^D©«ftfcTFTrU>f«« 
t>m*>tl2>* c:©TFT7KIS*fflHft7 

[0BCDfS|l|ifti&91] 

[01] MMmi<Dj3&\Z&r)'&£ > tlZ>TFT7U'i£ 
Wl CO »r ffi £ * f 111 T & -5 . 
[02] CO^SiCd; DtH^tl-STFTTU-fa 

[0 3] fl£*©TFT7 , l"f *«O»fS£*-r0T<& 

[0 4] ■m>'3-h*e^-r*^«5«iCHT?*s. 

[0 5] HM->a — hfcftihT***«W©«jfi#teK: 
[«F^CDtftBJ|] 

1 2 #'Jv-'Jn>Jl, 3 

M6l*li. 4 y-hmfi!, 5. 6 Big 

s^fce^m^. 7 misr B i*e^B. 8 

-i >m^>$> 9 9 mi v-xfiijn^^ 

?f*-jk io m**. ii sftufflea 

12 &2mmmm.m. n y^y^v 

h'JfX, 14 ^ 3 BffiilSfe^tji, 15 ?g2 

y— h*— ;|^, 16 Bsjf^S. 17 

»r*2ffMffctt!l. 18 $&f»Jg. 

[0 2] 



12 18 17 (3 14 15 




10 8542697 M I 



[03] 
12 13 14 15 



[0 4] 
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[0 5] 
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